Aims: Previous prospective studies of the association between mortality and physical activity 22 (PA) have generally not fully accounted for the interplay between movement behaviors. A 23 compositional data modelling approach accounts for relative scale and co-dependency in time-24 use data across PA behaviors of the 24-hour day. 25 Methods and Results: A prospective analysis of NHANES 2005-06 on N=1468 adults (d=135 26 deaths) between ages 50-79 was undertaken using compositional Cox regression analysis. Daily 27 time spent in sedentary behavior (SB), light intensity (LIPA) and moderate-to-vigorous physical 28 activity (MVPA) was determined from waist-mounted accelerometer data (Actigraph 7164) and 29 supplemented with self-reported sleep data to determine the daily time-use composition. The 30 composition of time spent in SB, LIPA, MVPA and Sleep was associated with mortality rate 31
Results
The complete NHANES database included 10,348 individual records. A subsample of N=5,560 170 adults (over 18 years) were eligible for follow up, and of these, 1,820 were within the age range 
Cox regression analysis results

183
The results from the first Cox regression analysis, focused on the association between the 184 (MVPA, LIPA, SB, S) daily composition and mortality outcome, are shown in Table 2 . All three 185 models considered, including nested sets of potential confounding variables, indicate that the 186 movement behavior time-use composition of the day as a whole has a statistically significant 187 association with mortality rates (LRT p<0.001). If we examine the p-values associated with the 188 1 coordinate, we observe that the ratio of time spent in MVPA to average time spent in other 189 behaviors has a statistically significant negative association with mortality in Models 1 (p=0.001) and 2 (p=0.020), but it ceases to be statistically significant (strictly speaking at the usual 5% with previous incidents of MI). These covariates are likely to be strongly associated with the 249 individual's MVPA, and it is then reasonable that incorporating them downplays the association.
250
This may suggest that a large part of the beneficial association of MVPA with mortality is 251 attributable to higher levels of MVPA being indicative of a lack of mobility issues and 252 comorbidities, or that it is accumulated in earlier life, or at least over a longer period than the 5-6 253
year follow-up period of this study. Another possible explanation is that population with mobility 254 issues and comorbidities seldom engage in MVPA (29) resulting in lower fitness levels and 255 therefore light activity (which is statistically significant in Model 3) requires a level of effort 256 sufficient to confer significant health benefits. Another consideration is the choice of threshold is more appropriate than the standard (30 
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